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Abstract
Women in India are the major workforce in agriculture and perform almost 
all the agricultural activities. Women constitute 25.51% of the total work force 
in the country. The rural women play a vital role in agriculture and other agro 
based processing activities. They spent more time on post-harvest activities than 
those pre-harvest activities. Environmental and occupational health issues among 
agricultural workers expressed high levels of concern about working in hot weather, 
agricultural injuries, pesticides, awkward posture and drudgery prone activities. 
User Eco-friendly tools can increase the working efficiency and reduce the working 
load health hazards on farm activities during agricultural activities.
Keywords: Agriculture Activities, musculoskeletal Problem, drudgery, health,  
work Load, women Participation, postural discomfort
1. Introduction
Women comprise approximately 25.51% of the total work force in India as per 
[1], of which approximately 18.5% and 24.9% are agricultural labourers and cultiva-
tors respectively while 47.5% work in household and other important agriculture-
aiding fields. Women fulfill many crucial roles in the farming sectors, all the way 
from being general farmers to farming-entrepreneurs [2]. It was observed that more 
than 75 per cent women are involved in activities like winnowing, weeding, grad-
ing, threshing and cleaning of field farm operations [3]. If women were to be given 
the same opportunities in utilizing resources as men, the UN Food and Agriculture 
Organization estimates a rise in yields by up to 30%, which could have a chain effect 
by which a rise in total agricultural output by 4% is predicted along with reduction 
of the general hunger in population by 12–17%, which is about 100 million people 
[4]. The participation of farm women in agricultural activities suffer both by nature 
wise and extent wise by multiple of things including, local dimension in nature of 
labor, socio-economic strata of the farm families, ancestral family customs, change 
in nature of activities thanks to mechanization, introduction of your time and 
labour saving implements and ever changing nature of agro-climatic conditions [5].
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Ergonomics is a multidisciplinary science that activities to make a better fit between 
the work and the worker to ensure their healthiness and well-being. It emphasizes 
on designing and arranging things so that workers can use them easily and safely. 
The International Ergonomics Association [6] defined ergonomics as a science that 
deals with understanding the interaction between humans and other elements of 
a socio-technical system. Using ergonomics in agriculture helps in reducing and 
removing the risks involved in work, machines, vehicles and the work environment 
which includes tools and materials, method of work, ambient conditions, physical 
environment and organization of work. Ergonomics and sustainable agriculture 
should go hand in hand with each other. Women contribute in overall farm pro-
duction--average contribution--is estimated to be in the range of 60 to 65 percent 
of the total labour and in certain areas, the same contribution is even higher in 
percentages. Unfortunately even today, agriculture related activities rank as one of 
the most hazardous activities as it relies mostly on manual labour and people work-
ing in the fields of agriculture are exposed to a multiple varieties of hazards that 
are extremely damaging to their physical condition and well-being. People from 
rural communities and background often lack orientation and knowledge on the 
health related issues that they face. Farmwomen consider pain as a traditional part 
of work or let us say their Karma and seek medical assistance when the condition 
becomes ruthless or disabling. This same issue carries over to preventive measures 
designed to reduce the incidence of musculoskeletal injuries or other hazardous 
work exposures [7]. It was reported by [8] that the share of women labour force in 
agricultural operations is expected to be 55 percent by 2025 A.D. They participate 
in several farm operations putting many hours of productive manual labor daily. It 
is duly reported [9] that women contribute to plentiful responsibilities to under-
take extensive range of duties both in the home and outside but their partaking is 
considered insignificant by the social order. They are at length involved in a variety 
of farm operations like transplanting, weeding, harvesting, processing, market-
ing and selling of food grains, fruits and vegetables etc. These activities not only 
require substantial time and energy but also are the sources of tremendous amount 
of drudgery. Drudgery, which is largely, envisaged as physical and mental damage, 
anguish, repetitiveness and hardship that are experienced by farmwomen while 
performing these farm operations. The drudgery prone situations lead to an assort-
ment of health and mechanical hazards, which creates physical exhaustion fatigue 
and low productivity.
2. Methodology
The objective of seeking for recent articles related to ergonomic evaluation of 
occupational hazard of Indian agriculture farm and allied activities the common 
search engines of Google Scholar, Scopus PubMed and Science Direct were used. 
Once we were identifying a study, we made a methodical survey within the web site 
of the journal during which the study was published with the intention of detecting 
further studies. All the co-authors discussed on the content of the chosen papers 
and a few of them were excluded, because they did not meet a minimum of one 
among the inclusion criteria described below. Evaluating the methodology of the 
selected studies is a key step in carrying out and interpreting systematic literature 
reviews related to objective of study. Moreover, the literatures, reports and docu-
ments associated with this study are reviewed because the references to testify the 
knowledge we obtained and selected up.
While collecting the data; particular attention was given to the selection of 
respondent on physical fitness and prevalence of any serious health hazard. The 
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anthropometer and weighing balance were used to measure the physical charac-
teristics like height and weight. The grading of health status of women was done 
based on Body Mass Index. The BMI scores were interpreted as per the classification 
given by [10]. Stopwatch was used for recording the time determined for the farm 
women. The heart rate was recorded by using the heart rate monitor sphygmoma-
nometer (Digital), based on the heart rate records, the following parameters were 
calculated. The results were statistically analyzed using test of significance (t- test 
at 5% level of probability) and simple regression (r) by the method proposed by 
[11]. For calculation of Energy Expenditure Rate from heart rate [12]. The cardiac 
cost of work is the total number of heart beats spent about the resting level in order 
to perform the work, The cardiac cost of revitalization is the total number of heart 
beats above the resting level occurring at the termination of work and return to the 
pre activity state [13].
1. Average heart rate during rest and work. Measured by (Digital)  
sphygmomanometer.
2. The energy expenditure per minute was estimated from the heart rate with the 
help of formula Energy expenditure (kJ/min) = (0.0114 x WHR – 0.68) 20.93
3. ∆HR (beats/min) = Average working heart rate – average heart rate during rest
4. Output (Kg/h) = yield/average time
5. Physiological cost reduction (%) = T1 (∆HR/Output) – T2 (∆HR/Output) 
x 100/ T1
6. Cardiac cost reduction (%) = (CCW T1- CCW T2) x 100/ CCW T1
The prevalence of musculoskeletal problems among agricultural workers were 
found using Psychophysical techniques developed by [14] ‘Body Map’ technique 
was used to determine musculoskeletal problems and Body Part Discomfort Score 
(BPDS) and Visual Analogue Discomfort (VAD) scale was used to assess Overall 
Discomfort Score (ODR) of the respondents while performing different agricul-
tural activities. Taken as a whole, the Visual Analogue Discomfort (VAD) Scale 
was also employed to determine this discomfort score, which ranges from 0 to 10 
for determining the level of discomfort with 10 being the highest level of while 0 
indicating none. This tool emphasizes discomfort and not necessarily the pain felt. 
Since this method follows a ten-point scale, it is also more suitable for Indian work-
ers due to ease of understanding. Discomfort Rating Scale 0: No discomfort 1–3: 
Light discomfort <3–5: Moderate discomfort <5–7: More than moderate discomfort 
<7–9: High discomfort <9–10: Extreme discomfort.
3.  Extent of participation of women in agriculture farm  
and allied activities
Nature and extent of the involvement of women folk vary significantly from one 
region to another and even within a region. They take part largely in as many as 11 
family operations out of total 17. While ploughing remains much male-dominated, 
women heavily involve themselves in activities like sowing/transplanting (86%), 
weeding (84%), storage of grains (78%), land preparation (72%), cleaning seeds 
for sowing (70%), gap filling (68%), manure and fertilizer application (68%), 
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harvesting (64%), threshing and winnowing (62%) and rat control practices (58%) 
[15]. For the period of peak season of agriculture especially during harvesting time, 
women of farm families labor on an average seven to eight hours a day in the field. 
This is besides their everyday duties of cooking, fetching water, cleaning etc. [16]. 
Women are most active in areas like fertilizing, sowing, grain cleaning, drying, 
etc. Women also partake in almost all aspects of animal husbandry from collecting 
fodder and feeding the animals to collecting milk and disposing dunk [17].
4. Ergonomic evaluation of agriculture farm and allied activities
Relationship between Anthropometric measurements of women and work 
efficiency in an Indian context, ergonomic point of view, average age was found 
33.39 ± 7.57 years, height 154.94 ± 3.61 cm and weight 51.33 ± 4.06 kg respectively. 
The mean Body Mass Index (BMI) was calculated using standard formula Weight 
in kilograms/ (Height in meters)2 it was 21.39 ± 1.42 which meant that they were 
in the normal category during groundnut shelling for energy expenditure during 
the shelling by decorticator calculated 9.31 kJ/min in traditional practices, while 
by improved practice it was 18.94 kJ/min [18]. Anthropometric parameters studied 
by [19] female workers of different ages to assess the work methods and postural 
demands during work performance to enhance the operability, safety, convenience 
and comfort while performing domestic and occupational tasks [20]. The study 
showed that Vo2 max of the chosen women folk range from 16.1 to 64.8 ml/min with 
a mean value of 39.89 ml/min. and half of the respondents (50%) had very good 
physical fitness in the range of 41–45 ml/min. According to [21], the range of aver-
age heart rate lies between 153 and 180 beats/min. Nevertheless, the amount consid-
ered as a fair amount of work when considering a large sample of cardiac responses 
was below 130beats/min. The rates however ranged at 153.3/min for water-lifting 
and 140.3/min for pedal-threshing. Relatively, the increase in uptake of oxygen to 
workload ranged at 5–7% per 10 beats/min increase, with oxygen-pulse ratio being 
at various levels 43:120, 55:130, 61:140, and 74:150 [21]. The authors go on to say 
that stationing the oxygen intake, 120–132 beats/min can be achieved which signi-
fies an average workload. Overall, energy expended throughout the day amongst 
people working in agriculture ranged (in MJ) between 10.3 to 11.7, of this number, 
5.6 to 6.6 MJ (or between 53 and 56%) was used in a work day. The time-weighted 
average of the entire day comes to 7.2–8.1 kg/min. This implies that the compara-
tively, the load amounted only to around 20.22% of maximum oxygen uptake. 
However, if only the energy spent in a working day is considered, the time-weighted 
average was between 10.9–14.6 kg/min or 30–40% of maximum oxygen uptake.
4.1 Physiological parameters and energy expenditure
Generally, pulse is employed as an ergonomic measure to gauge the physiological 
or functional demands of labor on the individual workers [22]. The physiologi-
cal point of view, the work demand or workload refers to the stress placed on the 
cardio-respiratory system and is decided by the energy cost and cardiac cost of 
work [23]. [18] reported physiological cost of work and energy expenditure in 
terms of heart rate were observed to be lower while performing selected activi-
ties with groundnut decorticator when compared to the traditional practice. The 
average cardiac cost of labor was decreased by 83.00 per cent with the utilization of 
groundnut decorticator. The work output was also found higher with the improved 
technology [24]. The study revealed that physiological stress output recorded by 
improved serrated sickle was average of 51.03 m2/h as compared to local serrated 
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sickle by which 37.52 m2/h area was harvested. During harvesting with local sickle, 
the average ∆HR was 33.93 beats/min and energy expenditure was 12.33 kJ/s while 
by improved serrated sickle, it was recorded as 17.46 beats/min and 8.40 kJ/s. The 
average cardiac cost of work (CCW) was 55.41 beats/m2 local sickle while 20.51 
beats/m2 by improved serrated sickle. Therefore, the serrated sickle costs 35% 
less worker/unit of output and is 36.63% more efficient [25]. The study revealed 
that weeding through twin wheel hoe has proved efficient on time and output as 
compared with traditional Khurpi. The percentage change in average working heart 
rate was increased 18.88% with the use of twin wheel hoe. The output capacity was 
higher using twin wheel hoe (241.67 m2/ hr) as compared to only (70.84 m2/hr) 
with Khurpi; improved technologies have significantly higher work output than 
the traditional technology. It means that work output was near about thrice, as 
compared to traditional implement so working by twin wheel hoe is recommended. 
While performing weeding activity, average ∆HR was 10.00 beats/ min. While use 
of twin wheel hoe it was recorded as 27.00 beats/ min. The cardiac cost of worker 
was 8.00 beats/ m2 while uses of twin wheel hoe it was 7.00 beats/ m2. It is an 
accountable for energy expenditure during weeding in soybean crop and calculated 
energy expenditure was 7.27 kJ/min. Traditional practices, while by twin wheel hoe, 
it was recorded as 11.38 kJ/min and increases efficiency 247.45%.
4.2 Drudgery among rural women
Drudgery is usually conceived as physical and psychological strain, fatigue 
and monotony, hardship, experienced by humans. Drudgery of farm women is a 
crucial aspect that has attracted wide attention of researchers. If measured by the 
extensiveness and intensiveness of their involvement, farm women shoulder much 
more burden than man [26] does. Many of such activities are drudgery susceptible 
to varying degree. Even women suffer from different health problems, which 
adversely affect their working efficiency and family welfare. Women have shorter 
time to rest than men and environmental degradation is increasing women’s work-
load [27]. [28] also reported from Madhya Pradesh, India, participation of women 
in agriculture, India and developing countries are engaged in most of the farming 
and home related activities besides their exclusive involvement in domestic chores, 
women do the extremely tedious, time and labour intensive works. Generally, 
Indian women feel more work for a long time without rest and perform many roles 
in society and family. This drudgery or fatigue results in feeling tired, sleepiness, 
physical or mental stress, exhaustion and pain in body parts. So it are often said 
that each one the farm women suffer from the drudgery while performing various 
activities. [29] reported that women working in agriculture usually have to make do 
with archaic tools or a lack of proper tools at all which can also be unsafe, hazardous 
and unhealthy.
4.3 Physiological and psycho-physiological stress
While the mean average of heart rate when resting stationary remained at 
around 77–81 bpm, while working in the kitchen it ranged around 84–110 bpm 
while sitting down and 101–130 bpm while working standing up. In the kitchen, 
grinding turned out to be the most fatiguing work while vegetable-cutting was the 
friendliest for bpm [19]. Physiological stress on women while harvesting wheat 
activity averaged their heart rate to be around 121.5 b/min., which increased further 
up to 126.7 b/min. by the evening. Energy spent was also found to be 15.5 kJ/min, 
which further increased up to 12.3 kJ/min during evening hours [30]. It can be 
safely concluded that factors like bad state of workplace and lacking access to better 
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tools contribute towards discomfort in both healthy and unhealthy individuals. 
These factors also greatly impact body posture, which alters the psychological 
functions of a private and produces many sorts of musculoskeletal problems. 
Agriculture work is expected to cause muscular-skeletal problems in developing 
countries [31].
4.4 Postural stress and Muscular-skeletal disorders in farm women
Muscular-skeletal disorder is observed to cause occupational ill-health as a lead-
ing factor. A bad posture is often cited as a factor causing the disorder in workplaces 
with prominent physical labour. The cervical spine, head and shoulders, elbow 
and wrist joint are all the parts, which can be related in the problems of efficiency, 
design, and discomfort. Muscular-skeletal issues are defined as damages to one’s 
muscles, joints, tendons, or nerves, which can be an outcome of the many physi-
cal work-related factors. Early symptoms are pain, swelling, numbness, tingling, 
and loss of strength and range of motion. If one does not swift, the posture to the 
correct one it can cause acute and chronic issues. Acute problems are severe pain, 
excessive circulatory stress, and fatigue which could lead to higher chances of acci-
dents and decreased productivity. Agriculture is generally recognized as the nation’s 
most hazardous industry that displays high rates of musculoskeletal disorders with 
evidence to suggest that ergonomic risk factors are involved [32]. Chronic effects 
may produce many injuries and disorders in the musculoskeletal units, which 
may result in permanent or partial disability of the affected parts depending on 
the degree of stress and its duration [33]. The percentage deviation in the cervical 
region comes to1.7percentage to 7.3% among women belonging to 21–30 years. and 
31–40 years of age groups while drawing water. In the lumber region the deviation 
was to the extent of 10and 8.9% leading to several musculoskeletal problems both 
in cervical and lumbar region [34]. [30] Stated that during the harvesting of wheat, 
women have to work in squatting posture from morning until evening. As they har-
vest wheat in this inconvenient position for long duration, there are high incidences 
of severe low back pain and pain in knees reported by these women [35]. Found 
that these issues were most frequently perceived in moderate to severe capacity as 
pain in shoulders, upper back, arms, and lower back while performing the work of 
threshing. Body Part Discomfort Score (BPDS) of both men and women in agri-
culture revealed that it was felt most severely in weeding, then in land preparation, 
followed by threshing, harvesting, irrigation and use of chemicals. On average, the 
Overall Discomfort Rating scores indicated that all the activities were in the range 
of ‘high discomfort’ both for men and women except irrigation where it was within 
the range of ‘moderate discomfort’ and therefore the ODR of females just in case of 
plant protection activity was within the range of ‘light discomfort’ [36]. Reported 
Indian farm women using of improved twin-wheel hoe for weeding in soybean crop 
reduce drudgery with muscular stress and fatigue. The focus of the demonstration 
was to vary the attitude, skill and knowledge towards recommended practices 
within the work. Farmwomen adopted the improved technique as it had increased 
the efficiency to work, reduce the drudgery and helped in avoiding bending or 
squatting posture. It lessened the exertion and fatigue to make the farmwomen 
conformable. [37] also revealed that massive number of workers suffered from 
low back trouble (93.3%), neck trouble (86.6%), wrist trouble (80%) and shoul-
der trouble (75%) due to the strenuous postures adopted while performing post 
harvesting jobs. [38] revealed that majority (33%) of the respondents performed 
the activities of planting/sowing, hand weeding, cutting/plucking, sorting and 
cleaning in bending, sitting or squatting postures. Mean many intensity of pain felt 
by respondents in several body parts different body parts revealed that respondents 
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felt very mild (score-1) to very severe pain (score-5) in various body parts thanks 
to working in awkward postures for long durations. Hand weeding and cleaning of 
vegetables were rated as very demanding (mean score- 4.6); and planting/sowing, 
hand weeding and cleaning activities were very exhausting (mean score- 4.7, 4.6 
and 4.8 respectively). Respondents adopted very difficult posture while planting/
sowing; hand weeding, cutting/plucking and cleaning (mean score- 4.7, 4.6, 4.7 and 
4.8 respectively). Planting/sowing and cutting/plucking were very painful activi-
ties (mean score 4.6); cutting/plucking was perceived as very heavy activity (mean 
score 4.6).
[39] concluded that both proper standing and bent posture were used by most 
farm-women while carrying out various activities like cutting (89%), threshing 
(37%) storage (45%), and Sun drying of grains (56%) respectively. While sowing 
(57%) and preparing land for threshing (74%), both squatting and bending 
posture had to be used while only bending posture was used or uprooting of 
seedlings (95%) and transplanting (96%). Most women used sitting posture 
for winnowing (92%), sieving (95%) and cleaning (96%). According to [40], 
women experienced severe to very severe pain in shoulder, upper arm, low back 
wrist/hands and knees while topdressing fertilizers using the traditional method 
instead of improved modern ones. The girls using modern methods to when 
fertilizing the farms showed a significant decline in experiencing pain (91.42%). 
Therefore most women experience moderate severe to severe pain in neck, 
shoulder, lower back, upper leg, calf muscles, wrist and ankle while working in 
agriculture.
4.5 Improved techniques and technologies on drudgery of women
Women in agriculture point to the fact that women are generally employed 
in the operations, which are either not mechanized or least mechanized and 
involve a lot of drudgery [41]. According to [42] the average physical cost of 
labour was less using the chaff cutter, sickle, Bhindi Plucker, seed treatment 
drum, weeder and groundnut stripper. Using Shovel, paddy thresher and wheel-
barrow technologies, there was observed an increase in labour cost compared 
to old techniques. Work output saw rose with these modern methods except 
in the case of chaff cutter and seed treatment drum. Women generally had a 
positive response to using these methods as well. [18] reported use of groundnut 
decorticator reduced drudgery 84.26 per cent and it also saves time by 96.00 
per cent in comparison to traditional practice. [43] study on drudgery reducing 
farm implements operated by women liked improved sickle and tubular maize 
cob sheller were carried results revealed that, 75% perceived the sickle as profit-
able (78.33%), compatible (76.77%), triable (75%) and observable (73.33%). 
Regarding the utilization of tubular maize cob sheller, 61.67% perceived the unit 
as profitable, compatible (73.33%), neither simple nor complex (58.33%), triable 
(66.67%) and observable (58.33%). Both sickle and tubular maize cob sheller 
were most feasible by majority of the farm women. Improved farm equipment 
that are women friendly are better in every respect in harvesting the crop. [44] 
Reported use of Naveen sickle, is best than the local sickle. It cover more area in 
given time, minimizes the drudgery and therefore the perceived exertion was 
low. It saves time and money expenditure on labour. It is very easy to handle and 
body problems are less.
As per [45], women participated most heavily in works such as seed treatment, 
transplantation, raising nursery, weeding, pruning, grain storage, manual harvest-
ing, picking of vegetables, collection of animal dung and its transportation to 
fields. The knowledge level of participants about drudgery reducing implements 
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was almost nil. After being trained, the women showed a 74.6% increase in level 
of knowledge about drudgery reduction. Saving time thus also lead them to make 
time to resting and take care of households. [46] reported hexagonal tubular maize 
Sheller saves almost half the time and increases working efficiency 30.25 per cent 
and reduces 70.60 per cent drudgery of farm women over traditional practice. 
It is also seen that maize sheller saves time by 23.78% as compared to traditional 
practice. [47] another study on hexagonal tubular maize sheller increased working 
efficiency 79.24 per cent and reduces 87.94 per cent drudgery of farm women over 
traditional practice. The cleaning efficiency was also increased 6.6% while using 
hexagonal tubular maize sheller. [25] revealed that drudgery was reduced 70. 21% 
when twin wheel hoe is used in weeding, it also reduce physiological cost, 21.42%, 
saves time 71.20% compared to traditional practice (Khurpi) while weeding in 
soybean crop.
4.6 Perception of Workload of agriculture activities
Physiological cost of operation is influenced by the health of operators, 
nutrition, basal rate and energy expended while working which will be indirectly 
measured by measuring oxygen consumption and pulse. Generally, person’s 
subjective experience of a specific workload or rate of labor is more closely asso-
ciated with pulse than to oxygen consumption during the performance of labor. 
Therefore, several research workers [48–52] have used pulse for assessment of 
physiological workload of the workers. [22] Indicated that farm women perceived 
significantly lowered exertion while performing the chosen farm activities with 
the improved tools compared to the utilization of traditional tools. According to 
this study [53], the impact of drudgery on women is that many respondents suf-
fer from heavy physical strain and physical stress due to work overload i.e. 88.34 
percent and 98.34 percent in Tarai and hill area. In addition, fewer respondents 
have the problem related with incidence of miscarriage i.e. 10 and 12 percent in 
Tarai and hill.
4.7 Perceived health hazards problems faced by farm workers
Occupational hazard constitutes a serious source of morbidity and mortality 
among all workers [54]. The occupational hazard could also be mainly thanks to 
two reasons i.e. the utilization of harmful chemicals in farming and biomechani-
cal and posture demand of their health [55]. [56] also observed that farm women 
worked constantly in awkward postures during different agricultural activities 
then they suffered from discomfort in various parts of their body. [57] reported for 
occupational hazard among farm women were majority 65.00 per cent reported 
injury while harvesting followed by 33.33 per cent while weeding and 25.00 per cent 
while cleaning land. Joint problem was reported by 89.16 per cent farm women in 
wrist, 88.33 per cent in knee, back bone and shoulder, 75.00 per cent in neck and 
73.33 per cent in elbow. Majority of farm women reported physical problems like 
body pain (95.83 per cent), tiredness (92.50 per cent) and physical stress (90.83 per 
cent) while transplanting. Farm women also reported impact of disease of the skin 
during farm activities i.e. heat stroke (84.16 per cent), heat prostration (68.33 per 
cent) and mycosis and allergy (23.33 per cent). [46] reported hexagonal tubular 
maize sheller shows easy in operation no muscle strain, low cardiac cost, less energy 
expenditure while using traditional practice. [25] revealed that Twin wheel hoe 
was user friendly tool can help to reduce the environmental an occupational health 
hazards of farm activity and also improved the work efficiency of workers during 
agriculture activities.
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5. Conclusions
In this chapter, we shed light on farm women engaged in more time on post- 
harvest activities than those pre-harvest activities. Environmental and occupational 
health issues among agricultural workers expressed high levels of concern about 
working in warm weather, agricultural injuries, pesticides, awkward posture and 
drudgery prone activities. Improved drudgery agriculture tools saves time and 
money spend on labour, minimizes body muscular problems and it is very easy to 
handle. The probabilities of the injury are eliminated and it is safe to use thanks 
to its better construction and low cost effecting harvesting tool. This advanced 
technology might be adopted by the farm women. We still have an extended thanks 
to make a secure agricultural environment more efforts are needed for getting to 
availability of eco-friendly tools to finish users and thus, more emphasis on focus-
ing ergonomists, agriculture experts, tool designers and organizations concerned 
with occupational health hazards.
Conflict of interest
The authors declare no conflict of interest.
Author statement
All authors read, reviewed, agree and approved the final manuscript.
© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
10
Occupational Wellbeing
[1] Census report. Available at Registrar 
general of India, census, 2001, 
government of India 2011. Available at 
http://censusindia.gov.in/Census_And_ 
You/economic_activity.aspx. 2017
[2] Prakash N, Singh R, Punitha KP, 
Roy SS, Ansari MA, Ngachan SV. 
Gender mainstreaming in small farm 
production system. Souvenir: 7th 
National Extension Education Congress 
in Umiam, Meghalaya. 2014
[3] Singh D, Vinay D, Gender 
Participation in Indian agriculture: An 
ergonomic evaluation of occupational 
hazard of farm and allied activities. 
International Journal of Agriculture, 
Environment and Biotechnology. 
2013; 6: 157
[4] Munshi, Sugandha. It’s time to 
recognize and empower Indian’s women 
farmers. World Economic Forum. 2017; 
1: 10 https://www.weforum.org/agenda/ 
2017/10/indias-women-farmers
[5] Gautam US, Khare N, Singh A, 
Deva K. Technological module for farm 
women of Madhya Pradesh.Published 
by Directorate of Extension Services, 
JNKVV, and Jabalpur. 2008; 222 p
[6] IEA, International Ergonomics 
Association: Triennial report, Santa 
Monica, CA: IEA Press. 2000
[7] Mrunalini A, Choudhary S. 
Drudgery experiences of gender in crop 
production activities Journal of 
Agriculture Sciences. 2010; 1: 49-51.
[8] Singh S. P. Drudgery alleviating: 
Farm tools and implements. Indian 
Farm 2012; 61: 19-20
[9] Chaudhary RC, Srivastava AK, 
Yadav SK, Mishra SB. International 
Journal of Agriculture Science, 2018; 10: 
5390 – 5392.
[10] Garrow J. Human nutrition and 
dietetics. Nutrition News 1991. National 
Institute of Nutrition, Hyderabad.  
1987
[11] [11]Snedecor, G. Cochran, W. Cox, 
D. 1989. Statistical Methods (8th 
edition). The Iowa State University  
Press
[12] Singh SP, Gite LP, Majumder J, 
Agarwal N. Aerobic capacity of Indian 
farm women using sub-maximal 
exercise technique on tread mill. 
Agricultural Engineering International: 
The CIGR E-Journal, X. 2008.
[13] Saha PN The practical use of some 
physiological research methods for 
assessment work stress. Journal of 
Indian Association of Physiotherapists. 
1976; 4: 9-13
[14] Corlett EN, Bishop RP. A technique 
for assessing postural discomfort.
Ergonomics. 1976; 19: 175-182.
[15] Nataraju MS, Lovely, PG. Role of 
farm women in farm and household 
activities. Interaction.1989; 50: 19-20.
[16] Manekar K. Women and 
employment. Employment News, 1990; 
6: 7-13
[17] [17]Badiger C, Huilgol S. Nature and 
extent of women’s involvement in 
agriculture and animal husbandry 
activities. Indian research Journal of 
Extension Education. 2004; 4:124-128
[18] Tripathi SP, Tiwari J, Tripathi S, 
Somvanshi SPS. Drudgery reduction of 
farm women through groundnut 
decorticator. Research in Environment 
and Life Science. 2016c; 9: 1501-1503
[19] Varghese MA, Chatterjee L, 
Atreya N, Bhatnagar A. Anthropometry 
and its ergonomic implications, DRS 
project report, Department of Family 
References
11
A Review of Ergonomic Evaluation of Occupational Hazard of Indian Agriculture Farm…
DOI: http://dx.doi.org/10.5772/intechopen.98705
Resource Management, SNDT Women’s 
University, Bombay. 1989
[20] Murali D, Boki VI Kulkarni MS. 
Physiologicalcost of selected household 
and farm activities by rural women. 
Journal of Maharashtra Agriculture 
2007; 3: 449-450
[21] Nag PK, Sebastian NC, 
Maulankar MG. Occupational workload 
of Indian agriculture workers. 
Ergonomics.1980; 23:91-102.
[22] Hasalkar S, Budihal R, Shivalli R, 
Biradar N. Assessment of work load of 
weeding activity in crop production 
through heart rate. Journal of Human 
Ecology. 2004; 14: 165-167
[23] Chauhan MK, Workload and health 
problems in some occupational 
activities. Paper presented in Advanced 
Training Course in Ergonomics, at 
SNDT Women’s University, 
Mumbai. 1999
[24] Tripathi SP, Somvanshi SPS, Mishra 
Anupam, Singh SRK Verma S. 
Ergonomic Evaluation of Farm Women 
through Improved Serrated Sickle for 
Harvesting in Wheat. Journal of 
Community Mobilization and 
Sustainable Development. 2015b; 
10: 233-236
[25] Tripathi SP, Chundawat GS, 
Somvanshi SPS, Shrivastava DC. 
Drudgery reduction of farm women 
through twin wheel hoe for weeding in 
soybean crop Research in Environment 
and Life Science. 2016a; 9: 819-821
[26] Chandra N, Joshi P, Jethi R, Roy ML, 
Kharbikar HL, Atheequlla GA. Health 
and Nutritional Issues of Hill Farm 
Women: A Socio Economic Paradigm. 
International Journal of Agriculture and 
Food Science Technology. 2013; 4:  
431 – 438
[27] Mariama A, Janet H. Gender and the 
environment: Women’s time use as a 
measure of environment change, Global 
environmentchange 1995; 5: 337 – 346
[28] Mishra A, Singh, SRK Singh, Borker 
AJ Gour S. Inventory on women friendly 
tools. ICAR- ATARI, Jabalpur. 2016; 40
[29] Nag PK, Nag A. Drudgery, accidents 
and injuries in Indian agriculture. 
Industrial Health. 2004; 42:149-162.
[30] Jyotsna KR, Singh K, Mehta M. 
Ergonomic Evaluation of the Rural 
Women While Performing Wheat 
Harvesting Activity Journal of Human 
Ecology. 2005; 18: 309-311
[31] Suthar N, Kaushik V. Musculo 
skeletal problems among agricultural 
female workers Studies Home 
&Community Science. 2013;7: 145-149.
[32] Kishtwaria J, Rana A. Cutting and 
uprooting tasks of hill women: Stresses 
and solutions. In: Developments in 
agricultural and industrial ergonomics 
Women at work, edited by Gite LP, 
Mehta CR, Kotwaliwale N and 
Majumder J. (Allied publishers Pvt ltd.), 
2007; 2: 34-42
[33] Varghese MA, Atreya N, Saha PN. 
An Ergonomic evaluation of workload 
on selected meal preparation at two 
different heights of kitchen preparation 
at two different heights of platform, 
Dept. of FRM. SNDTWomen’s 
University, Mumbai. 1996.
[34] AICRP Ergonomics of farm women’s 
drudgery. Annual Report Deptof F.R.M., 
CCS HAU, Hisar.Haryana. 1999.
[35] Vyas R. Ergonomic Assessment of 
Prevalence of Musculoskeletal Disorders 
among Indian Agricultural Workers. 
Journal of Ergonomics Sciences.2014; 4: 
2165-7556.
[36] Sharma B, Singh SRK, Gupta S, 
Shrivastava MK, Verma S. Improving 
efficiency and reduction in drudgery of 
farm wom en in weeding activity by 
Occupational Wellbeing
12
twin wheel Hoe. Indian research Journal 
of Extension. 2015; 15: 76-80
[37] Maiti D, Sau S, Dhara PC. 
Musculoskeletal Disorders and Postural 
Stress in Post Harvesting Jobs. In: 
Proceedings of Humanizing Work and 
Work Environment, HWWE, (CIAE, 
Bhopal) Edited by Gite L P, Mehta CR, 
Kotwaliwale N and Majumder J. 
2007, 89-95
[38] Gupta R, Bisht D. Postural stress 
and work-related musculoskeletal 
disorders of female labors working in 
agricultural fields with traditional 
methods The Pharma Innovation 
Journal 2018; 7: 252-255
[39] Borah R, and kalita, M. Identifying 
Drudgery Prone Home Activities in 
Rural Areas of Upper Brahmaputra 
Valley Zone of Assam. Studies on 
Home Community Science. 2011. 5:  
165-168
[40] Hasalkar S, Rajeshwari S, Budihal R 
Musculo-Skeletal Disorders of the Farm 
Women While Performing the Top 
Dressing of Fertilizer Activity, Journal 
of Human Ecology. 2007; 21: 109-112 
DOI: 10.1080/09709274..11905958
[41] Singh SP, Gite LP. Ergonomical 
assessment of hand operated paddy 
winnower by woman workers. Journal 
of Agricultural Engineering (ISAE) 
2007; 44: 67-71.
[42] Badiger C, Hasalkar S, Huilgol S, 
Hoskeri M, Kavita P. Ergonomic 
assessment of improved agricultural 
technologies introduced for farm 
women in northern Karnataka. 
Published in the proceedings of 
international conference on emerging 
technologies in agricultural and food 
engineering, IIT. 2004
[43] Sharma Neetu Perception of farm 
women about feasibility of drudgery 
reducing farm implements. Annals of 
biology.2002; 18: 209-210.
[44] Sharma B, Verma S, Mustafa Md. 
Ergonomic Evaluation of Drudgery 
Load Faced by Farm Women in Wheat 
Harvesting. International Journal of 
Current Microbiology Applied Science. 
2017; 6: 3014-3022. doi: https://doi.
org/10.20546/ijcmas.2017.610.355
[45] Kumar S, Srivastava AK, Mishra SB, 
Chaudhary RC. Reducing Drudgery of 
Farmwomen through Appropriate Farm 
Implements in Uttar Pradesh, India.
International Journal of Agriculture 
Sciences. 2018; 10: 5761-5764
[46] Tripathi SP, Somvanshi SPS, 
Gupta S, Verma S. Ergonomics study 
through tubular maize sheller of farm 
women in Mandsaur (M.P.). Progressive 
Research – An International Journal 
2015a;10: 3099-3101
[47] Tripathi SP, Somvanshi SPS, 
Bhadhoria UPS, Singh A. Ergonomic 
Evaluation of Hand Operated Maize 
Sheller On Farm Women Of Mandsaur 
District (M.P.). Plant Archives 2016b; 
16: 303-305
[48] Kathirvel K, Ananthakrishnan, D. 
Physiological cost of rice farming 
operations. All India Coordinated 
Research Project on Human Engineering 
and Safety In Agriculture. Progress 
Report 2000; 1: 97-105
[49] Singh SP, Gite LP, Agarwal N. 
Ergonomical evaluation of manually-
operated fertilizer broadcaster with 
farm women.Journal of Agricultural 
Engineering (ISAE). 2004; 41: 22-25
[50] Singh SP, Gite LP, Agarwal N. 
Physiological Workload of Farm Women 
in the Operation of CIAE Hanging Type 
Cleaner. Book Chapter entitled “Power 
Machinery Systems and Ergonomics, 
Safety and Health” Amanya Publication, 
New Delhi, 2005; pp 343-347.
[51] Singh SP, Gite LP, Agarwal N. 
Ergonomical assessment of manually 
operated seed drills for farm women. 
13
A Review of Ergonomic Evaluation of Occupational Hazard of Indian Agriculture Farm…
DOI: http://dx.doi.org/10.5772/intechopen.98705
Journal of Agricultural Engineering 
(ISAE). 2006; 43: 42-48.
[52] Singh SP, Gite LP, Agarwal N, 
Majumder J. Women friendly improved 
farm tools and equipment Technical 
bulletin no. Published by CIAE, Bhopal 
India. 2007; 128: 56 p.
[53] Pant K, Kwatra J, Kwatra S. 
Occupational health hazards of hill 
women of Uttarakhand engaged in farm 
activities. The Pharma Innovation 
Journal 2020; 9: 08-10
[54] Driscoll T, J Takala, K Steenland, 
CorvalanC, Fingerhut M. Review of 
estimates of global burden of injury and 
illness due to occupational exposures. 
American Journal of Industrial 
Medicine. 2005; 48: 491-502
[55] Menon S, Sheshadri. Report of 
National Task force on Technological 
empowerment of women in 
Agriculture. 2004
[56] Nidhi, Kaushik V. Ergonomic study 
on postures used by farm women in 
vegetable cultivation. Abstract 14th 
International Conference on 
Humanizing Work and Work 
Environment HWWE, 2016; 11: 67-68.
[57] Singh P, Dubey SK, Pandey S. 
Occupational Health Hazard among 
Farm Women in Kannauj district of 
Uttar Pradesh. Journal of Community 
Mobilization and Sustainable 
Development 2019; 14: 5-10
